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PR - Protease - Retropepsin
HIV PR is an aspartyl protease and is required for cleavage of Gag, Gag-Pol, Pol and Nef precursors and promotes virion maturation.

Isoforms:
» pl5 (99 amino acids)

Cleavage sites:
= HIV-1 Pol cleavage site details

Function:
» Viral enzyme that initiates virion maturation.
= Shortly after the budding of the virion from the plasma membrane, in a process called
maturation, the dimeric aspartyl protease cleaves Gag polyprotein, Gag-pol palyprotein and

Nef to give rise to the mature proteins |
» Hydrolyses host EIF4GT and PABPI in order to shut nﬂ rhe capped cellular mRNA translation to

Key web links: ensure maximal viral gene expression while evading host immune response
ViralZone: HIV-1, HIV replication cycle, HIV resource

PDB: 1A4AQ (HIV-1 Protease) o

UniProt: PO4585 (HIV-1 HXB2 POL) Localization:

Chime Tuterial: Online Macromalecular Museum » Virion

HIV-1 /Human Protein Interaction DB: HIV-1 Pol + Host cell cytoplasm

Los
EMBL: KD3455 [EMBL/Geni
Additional Information:
= Late timing of expression.
« Protease is an aspartyl protease.
& Protease functions while in a homodimer.

Protease Function & Host-Virus Protein Interactions:oe)

Gag-Pol polyprotein

Viral RNA

GagrPol polypeotein

© ViralZone 2014
WA 7| <or-vrrase S e

Interactions highlighted in the image:
= Protease cleaves the HIV Gag

polypratein
= Protease cleaves the HIV Gag-Pol pul\fprot!ln
« Protease cleaves the HIV Nef protein,

Patential interactions (not in the image):
# Host EIF4G1 and PABPCI [see GUAVAN EIF4G] interaction profile and PABPCI Interaction profile].

Genomic Location & Protein Sequence
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Location of the protein in the HIV-1 reference genome (HXB2)

HIV-1 (HXB2):
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POVTLWQRPL VTIKIGGQOLX EALLDTGADD TVLEEMSLPG RWKPEMIGGI GGFIKVRQYD QILIEICGHK AIGTVLVGPT FVNIIGRNLL TQIGCTLNF
[download in fasta format)

2 99 amino acids (residues 57 to 155)
Molecular Weight: 10779 Da
Theoretical pI: 8,83
Position relative to Pol protein: 57 - 155

Protein Domains,/Folds/Motifs: ror

InterPro signature for active site Aspartic Paptidase - IPRO01969
InterPro signature for Retrovirus Peptidase A2A -

Secondary Structurs pradiction: Predicted Motifs: Printer-friendly version
Antigenic Sites - EMBOSS:
S potential sites N-glycosylation: ngnq [

N-myristoylation: 5 poipniial sites [
Amidation: e [
Protein kinase € 1 patantial site B
Casein kinase IT: 3 poeatial sites [
Tyrosine kinase: .. B
CAMP / cGMP kinase: none [
Cell attachment motif: . B
Asp Pratease motif: 1 patontial site [
Asp Prot Retro motf: 4 pojeial site [
Cysteine-rich Reglon:  none
Tryptephan-rich Region: .04 a
Zinc-finger CCHC motifi  nnq [
Leucine Zipper motif: . B

HIV Antiretrovirals and Drug Resistance Mutations: rron

Mechanism of Action:

Proteclytic cleavage of wiral is | required for the of mature and infl HIV wirions.
Therefore, this step Is an attractive target for antiviral therapy development.

The enzyme responsible for this process is the HIV protease, which is 8 member of the family of aspartyl proteases and possesses

&0 BSpartic acid at its active site (position 25).

The first protease inhibitors developed were active site inhibitors whose structure was based on natural substrates of protease.

These inhibitors contain a site that cannot be cleaved by protease and remain attached to the enzyme, preventing its pmtenlyu: ability.
Unfortunately, due to the variable nature of the enzyme, drug «can occur.

Another treatment strategy involves the inhibition of protease dimerization.

For an enzyme to be active it must be folded as a dimer; therefore these mm inhibitors target the anti-parallel beta-barral

region that Is formed by N= and C: inal parts of each to prevent
Currently ten FDA (PIs) are avallabl 4 Trip ir (TPY),
which inhibits both and enzy activity .
Drug Resistance Mutations:
2]
(52 H L
L 1 KTve, FENIfT, TOVY, LV, PV, SQVe
o0 N NPy
iz 1 Commen metation that develops in patients DRV, PR, 1D, LPVIE
mwm&cmﬂwmm APV or FPY
. These cause decreases in FPY
muomuw
(&4 F Accessery mutaticn assccited with decreased Fov ATV e, DRVY, PRV, LPWYe, NPV, TOVr
susceptibilty.
a6 LL ATufr, FPVIT, IOV, LIV, WPV, TP
7 v Commen metation that develops in patients ATvfr, DRV, PPV, 1DNIT, LPYT, NFY, TPYW/T
developing virologe failure while on APW or FIY
trestmant regimens, These cause decreases in PRV
susceptibility.
7 A DRVr, FPV/, LP)T
48 WM ATV, LBV, NPV, SO/
150 L LAALHON- INCreases AT/
o all P13 except ATV/E.
150 v wmnuur mutation: increases susceptibility DRV, FPV/e, LW
R Eiston, HIV Drug Resistance
cnm meutation that di +0DS in patients
ﬂnﬁ“‘:‘-m-dweruu?:hu;wum Werkshop {2006}
treatment regimens. These cause decreases in FPY
susceptibilty.
53 L KT, 10NT, NP, SGN/T
154 VTALM Hypersusceptibility mutation 154L- increases. ATufe, FPVT, IOV, LPVJT, KV, SQUfr BRB
e R Elston, HIV Drug Resistance
Commn mutations (ISAL) that deveiop n patients Warkshap (2006)
rologhc failure while on
treatment regenens. e docresses in FPY
sustnptibility,
154 LM bility mutation 154L- increases. DRV
susceptivilty oyt
R Elston, HIV Drug Resistance
it 1o Werkshep (2006)
154 AM T )
G 57 KTvr, DRV, PPV, 1OMST, NPV, SQVir
L6 v LABLHON- IMCreases DRV, FPYe, 1DV, LPVr B i
to ATV, SOV, TP/r. 5 Musller, IV Drug
Resistance Workshop (2004}
vez ATES KTMe, FRNIT, IOV, LPVUT, WPV
vez AT SQuT
vaz ATESL TP
184 VAT Commen mutstion ihat develops in petients KTvfe, DRV, PP, 10Me, LPVe, NFV, SO TRVe
deveioging virologic failure whils on APY ar FPY
treatment regémens. These cause decreases in FPY
susceptibility.
a8 3 ATVje, NPV
nag s ation: increases ATufe, 10MT, NP, SQVIT
e FPE.
1w M ATV, DRV, FRVE TDM LBV, NIV, SQAT, TRV ]
Primary and Secondary Database Entries: ros
Identifiers: PDB:
ViralZone: HIV-1, HIV replication cycle, HIV resource P -.
PDB/MMDB: Search for HIV-1 & Protease
UniProt: PO4585 (HIV-1 HXB2 POL)
EC: 3.4.23.16
EMBL: K03455; AABS 1 [EMBL/ 1]
MEROPS: ADZ.001
InterPro: IPROO1969 - Eukaryotic/viral aspartic protease active site
IPROO1995 - Retroviral Aspartic Protease family
Pfam: PFO0OOT?
Prints: none
SCOP: SSFS0630 Acid protease
BLOCKS: P04585
Prosite: PO45BS
ProtoNet: PO453!
Database of Interacting Proteins: PO4585
ModBase: PO458!
HIV-1/Human Protein Interaction DB: HIV-1 Pol
HIV-1 Sequence Database Los Alamos HIV Sequence Database
\ J
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